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The tilt enabling joints provide the means to position the 
lifting mechanisms above the main body of the aircraft and 
the means to tilt the primary and secondary lifting mechanisms 
in a plurality of directions and angles in a controlled manner 
5 -aannnar relative to the main body of the aircraft. Referring 
to the tilt enabling joint that can tilt the primary lifting 
mechanism as a primary tilt enabling joint, the primary 
lifting mechanism can be tilted forward, rearward, and from 
side to side with respect to the main body of the aircraft by 

10 means of the primary tilt enabling joint. And referring to the 
tilt enabling joint that can tilt the secondary lifting 
mechanism as a secondary tilt enabling joint, the secondary 
lifting mechanism can be tilted forward, rearward, and from 
side to side with respect to the main body of the aircraft 

15 by means of the secondary tilt enabling joint. 

Tilting of the lifting mechanisms is used as a means to 
control the aircraft instead of varying blade pitches. By 
using tilting of lifting mechanisms to control the 
aircraft during flight, combinations of different forms of 
20 lifting mechanisms can be used. For example, the front 

lifting mechanism can be in the form of a rotor with fixed 
pitch blades and an engine assembly, with the blades able to 
force air in a downward direction, while the rear lifting 
mechanism can be a jet engine which can force exhaust gases 

2 
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da re alty - directly downward or downward and sideways, depending 
on the tilting of the jet. By being able to tilt the jet 
forward and rearward, and from side to side, changes in exhaust 
direction can be achieved, sideway directed exhaust can be 
5 used to counter the tor<*ue of the forward rotor during take 
off. Because the aircraft hag a jet at the rear instead of 
a rotor, the downwash over the rear part of the body of the 
aircraft from rotor blades is avoided. As such wings can be 
fitted to the rear of the aircraft. On conventional 

10 helicopters wings have been proven to k»e useless due to 

downwash from rotor blades. With wings fitted to the current 
invention, the aircraft could gain substantial lift during 
high speed forward flight , reducing the need to rely on the 
jet at the rear for lift. By fitting the forward lifting 

15 rotor and engine to the main body of the aircraft with 

multiple tilt enabling joints, the forward lifting mechanism 
could be tilted 90 degrees forward during forward flight, 
thus overcoming the need for a counter torque mechanism 
during high speed forward flight. The jet can then be tilted 

20 into a horizontal position, adding to forward propulsion. 

The aircraft in effect can be transformed into a high speed 
forward flying aeroplane, using a massive sized rotor at 
the front acting as a propeller on an aeroplane and a jet 
at the rear for forward propulsion. The wings would provide 
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turboprop, which is positioned on the secondary tilt 
enabling joint such that air can forced in a downward 
direction by means of the blades of the turboprop. 

In another form of the aircraft the primary lifting 
5 mechanism comprises an engine assembly, a rotor, and 
blades connected to the rotor, with the engine assembly 
able to rotate the rotor and the blades connected to 
the rotor such that air can be forced to travel in a 
downward direction by means of the t he blades rotating 
10 around the rotor, and the secondary lifting mechanism 
is a turboprop which is positioned on the secondary 
tilt enabling joint such that air can forced in a 
downward direction by means of the blades of the 
turboprop . 

15 In another form of the aircraft the primary lifting 
mechanism is a turboprop which is positioned on the 
primary tilt enabling joint such that air can forced in a 
downward direction by means of the blades of the turboprop, 
while the secondary lifting mechanism comprises an 

20 engine assembly, a rotor, and blades connected to the 

rotor, with the engine assembly of the secondary lifting 
mechanism able to rotate the rotor or the secondary lifting 
mechanism and the blades Of the secondary lifting mechanism 
connected to the rotor of the secondary lifting mechanism 
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In another form of" the aircraft the primary lifting 
mechanism is a turboprop which is positioned on the 
primary tilt enabling joint such that air can forced in 
a downward direction by means of the blade© of the 
5 turboprop, and the secondary lifting mechanism is a jet 
engine in the form of a turbojet that can be tilted so 
■ that exhaust from the turbojet can be forced in a 
downward direction behind the main body of the aircraft. 

In another form of the aircraft the primary lifting 
10 mechanism is a turboprop which is positioned on the 
primary tilt enabling joint such that air can forced 
in a downward direction by means of the blades of the 
turboprop, and the secondary lifting mechanism is a jet 
engine in the form of a turbofan that can be tilted so 
15 that exhaust from the fe ^borfan turbofan can be forced in a 
downward direction behind the main body of the aircraft* . 

in another form of the aircraft the primary lifting 
mechanism comprises an engine assembly, a rotor, and 
blades connected to the rotor, with the engine assembly 
20 able to rotate the rotor and the blades connected to the 
rotor such that air can be forced to travel in a downward 
direction by means of the blades rotating around the rotor, 
and the secondary lifting mechanism comprises two 
jet engines that can be tilted so that exhaust from the 
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activating mechanism comprises two hydraulic actuators 
connected to the movement enabling assembly and the 
m*in body of the aircraft. 

In one form of the aircraft the secondary lifting mechanism 
5 is—piw-tly pi vo tally connected to the secondary tilt enabling 
joint such that the secondary lifting mechanism can be 
rotated on the secondary tilt enabling joint without 
the secondary tilt enabling joint having to move. In 
a form of the aircraft this rotating ability is achieved 

10 by means of a metal plate being used to join the 

secondary lifting mechanism to the upper section of 
the secondary tilt enabling joint, with the metal plate 
being joined to the upper section of the secondary tilt 
enabling joint by means of a large rivet, and an electric 

15 motor that turns a wheel is used to rotate the metal plate 
on the secondary tilt enabling joint, with the electric 
motor connected to the secondary tilt enabling joint and 
the wheel . 

In another form of the aircraft the secondary tilt 
20 enabling joint is connected to the main body of the aircraft 
such that the secondary tilt enabling joint can be rotated on 
the aft end of the main body of the aircraft without components 
of the secondary tilt enabling joint having to move with respect 
to one another. In a form of the aircraft this rotating 



PAGE 30/45 ' RCVD AT 6/14/2007 9:52:52 AM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/19 * DNIS:2738300 * CSID:61 3 9417 2933 ' DURATION (mm-5S):27-12 



15-JUN-87 0© : 1© 



TOM KUSIC 



6.1 3 9417 293 



P - 3 1 



ability is achieved by means of a metal plate being used to join 
the lower section of the secondary tilt enabling joint to the 
upper part of the aft end of the main body of the aircraft, 
with the metal plate being joined to the upper part of the main 
5 body by means of a large rivet which protrudes from inside of 
the main body of the aircraft. An electric motor that turns a 
wheel is used to rotate the metal plate that the secondary tilt 
enabling joint is attached to, with the electric motor connected 
to the upper section of the main body of the aircraft. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows one form of aircraft according to this 
invention, comprising a rotor at the front and a 
rotor at the rear of the main body* with each rotor 
being able to be tilted in forward, rearward and lateral 
15 directions. The aircraft is shown in vertical take-off mode. 

FIG, 2 shows an enlarged view of the lower part of the tilt 
enabling joint that connects the forward rotor to the main body, 
as viewed from behind. 

FIG. 3 shows another form of the aircraft, with the forward 
20 lifting mechanism comprising a turboprop and the rear lifting 
mechanism also comprising a turboprop. 



17 
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FIG. 4 shows another form of the aircraft, with the forward 
lifting mechanism comprising a rotor as shown in FIG. l, and 
th* rear lifting mechanism comprising a jet which is able to 
be titled in forward, rearward and lateral directions. 

FIG. 5 shows tne front of the lower part of the tilt 
enabling joint that joins the rear lifting mechanism to the 
main body of the aircraft. 

FIG. 6 shows the aircraft of FIG. 4 now fitted with an 
additional forward tilt enabling joint. 

FIG. 7 the aircraft of FIG. 6 with the aircraft now 
comprising a means to rotate the tilt enabling joint at the 
rear relative to the main body of the aircraft. 

FIG. 6 shows the aircraft of fig. 7 with wheels fitted to 
the main body, and a wing on the left side of the main body 
is of the aircraft. 

FIG. 9 shows the aircraft of FIG. 4 now comprising a means 
to rotate the jet at the rear relative to the tilt enabling 
joint at the rear, 

FIG. 10 shows how the forward lifting mechanism can be 
20 placed in front of the main body of the aircraft, and how the 
lifting mechanism at the rear can be placed behind the main 
body of the aircraft. 



IB 
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FIG, 11 BhowG the aircraft or FIG, 1 with the engine 
assembly of the forward lifting mechanism now comprising two 
engines . 

FIG. 12 shows the aircraft of FIG. 1 with the engine 
5 assembly of the rear lifting mechanism now comprising two 
engines . 

FIG. 13 shows the aircraft of FIG. 1 with the engine 
assembly of the rear lifting mechanism now comprising two 
engines and the engine assembly of forward lifting mechanism 
10 also comprising two engines. 

FIG. 14 ©hows a form of aircraft according to this invention 
with the engine assembly of the forward lifting mechanism of 
the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the rear comprising a turboprop, 

15 FIG. 15 shows a form of aircraft according to this invention 
with the engine assembly of the rear lifting mechanism of 
the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the front comprising a turboprop. 

FIG. 16 shows a form of aircraft according to this invention 
20 with the engine assembly of the forward lifting mechanism of 

the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the rear comprising a jet engine- 

19 
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DETAILED DESCRIPTION OF THE DRAWINGS 

Figure 1 shows one form of the aircraft according to this 
invention. The aircraft has a main body 1 with a forward end 2 
and an aft end 3. The pirmary primary lifting mechanism 4 
5 comprises two 

blades 5, 6, connected to a rotor 7, which rotor 7 is rotated 
by means of an engine assembly 8 comprising one engine. The 
primary lifting mechanism 4 is connected to the top of the 
forward end 2 of the main body 1 by means of the primary tilt 

10 enabling joint 9 which has a movement enabling assembly in the 
form of a universal joint 10. A hydraulic actuator 11 is able 
to move the upper section 12 of the primary tilt enabling joint 
9 forward and the hydraulic actuator , 13 is able to move the 
upper section 12 of the primary tilt enabling joint in a 

15 rearward direction, while another hydraulic actuator 14 is 

connected to the main body 1 of the aircraft so that it is on 
the left side of the universal joint 10 and so that it is able 
to tilt a metal platform 15 which forms part of the universal 
joint 10 to the right side of the main body (Refer Figure 2) . 

20 
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Another hydrallo hydraulic actuator 16 is connect*** to the 
main body 1 

of the aircraft so that it is on the right side of the universal 
joint and so that it can tilt the metal platform 15 to the left 
5 side of the main body of the aircraft. The hydraulic actuator 
14 is positioned behind the universal joint 10 but is further 
forward on the main body than is the hydraulic actuator 
16, The hydraulic actuators 14 and 16 are connected to the main 
body 1 and the metal platform 15 that forms part of the universal 

10 joint 10. The hydraulic actuators 11 and 13 are 

connected to the metal platform 15 and the upper section 12 of 
the primary tilt enabling joint 9. The secondary lifting 
mechanism 17 comprises blades 19, 19, connected to a rotor 20, 
which rotor 20 is rotated by means of an engine assembly 21 

15 that comprises a single engine. The secondary lifting mechanism 
17 is connected to the top of the aft end 3 of the main body 1 
by means of the secondary tilt enabling joint 22 which has a 
movement enabling assembly in the form of a universal joint 23. 
A hydraulic actuator 24 is able to move the upper section 25 of 

20 the secondary tilt enabling joint 22 rearward with respect to 
the main body 1 and the hydraulic actuator 26 is able to move 
the upper section 25 of the secondary tilt enabling joint in a 
forward direction, while another hydraulic actuator 27 is 
connected to the main body 1 of the aircraft so that it is on 

25 the left side of the universal joint 23 and so that it is able 
to tilt a metal platform 26 which forms part of the universal 

21 
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FIG. 11 shows the aircraft of FIG. 1 with the engine 

assembly of the forward lifting mechanism now comprising two 
engines . 

FIG. 12 shows the aircraft of FIG. 1 with the engine 

5 assembly of the rear lifting mechanism now comprising two 
engines . 

FIG. 13 shows the aircraft of FIG. 1 with the engine 

assembly of the rear lifting mechanism now comprising two 

engines and the engine assembly of forward lifting mechanism 

10 also comprising two engines. 

FIG. 14 shows a form of aircraft according to this invention 
with the engine assembly of the forward lifting mechanism of 
the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the rear comprising a turboprop. 

15 FIG. 15 shows a form of aircraft according to this invention 
with the engine assembly of the rear lifting mechanism of 
the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the front comprising a turboprop. 

FIG. 16 shows a form of aircraft according to this invention 
20 with the engine assembly of the forward lifting mechanism of 

the aircraft of FIG. 1 comprising two engines, and the lifting 
mechanism at the rear comprising a Jet engine, 

19 
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joint 23 to the right side of the Min body. Another hydraulic 
actuator 29 is connected to the main body 1 of the aircraft so 
that it is on the right side of the universal joint 23 so that 
it can tilt the metal platform 28 to the left side of the main 
5 body of the aircraft. The hydraulic actuator 27 is positioned 
further forward on the main body than is the hydraulic actuator 
29. The hydraulic actuators 27 and 29 are connected to the main 
body 1 and the metal platform 28 that forms part of the universal 
joint 23. The hydraulic actuators 24 and 26 are connected to the 
10 metal platform 28 and the upper section 25 of the secondary 
tilt enabling joint 22. The universal joint 10 of the primary 
tilt enabling joint 9 is formed by transversely connecting 
hinges 30 and 31 by means of the metal platform 15, The universal 
joint 23 of the secondary tilt enabling joint 22 is formed by 
15 transversely connecting hinges 32 and 33 by means of the metal 
platform 28. The hinges 30 and 32 are joined to the upper part 
of main body 1 of the aircraft* By forcing air in a downward 
direction by means of the primary lifting mechanism and the 
secondary lifting mechanism the aircraft is able to aohivo 
20 achieve vertical tafce-off . By tilting the primary lifting 

mechanism forward by means of the primary tilt enabling joint 
and tilting the secondary lifting mechanism forward by means of 
the secondary tilt enabling joint the aircraft is able to achieve 
forward flight as air is force downward and to the rear of the 
25 aircraft by the primary lifting mechanism and secondary lifting 
mechanism. The primary lifting mechanism and the secondary 
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lifting mechanism ara arranged in tandem order above the main body 
1, with the primary lifting mechanism forward of the secondary 
lifting mechanism. The primary tilt enabling joint and the 
secondary tilt enabling joint are also in tandem order on top 
S of the main body 1, with the primary tilt enabling joint in 
front of the secondary tilt enabling joint. The blades of the 

primary lifting mechanism protrude in front of the forward end 

of the main body 1 . 

Figure 2 shows the lower part of the primary tilt enabling 
10 joint 9 at the forward end of the main body 1 of the aircraft 
of Figure 1. The view is from behind and shows the universal 
joint 10 as it would appear from behind, and the positioning 
of hydarullc hydraulic 

actuators 14 and 16, with hydraulic actuator 14 to 
15 the left of the universal joint 10 and hydraulic actuator 16 to 
the right of the universal joint 10. The hydraulic actuators 
are connected to the metal plate 15 that forms part of the 
universal joint. 

The hydraulic actuators 27 and 29 of the secondary tilt 
20 enabling joint 22 of Figure 1 are distanced in 

the same manner from the universal joint 23 as the 

hydraulic actuators 14 and 16 are distanced from 

the universal joint 10 of the primary tilt enabling joint. 
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Figure 3 shows another form of the aircraft. The aircraft has 

a main body 1 as in figure 1, with a forward end 2 and an aft 
end 3. The primary tilt enabling joint 9 is the same as in 
Figure 1 and the secondary tilt enabling joint 22 is the same 
5 as in Figure l. The primary lifting mechanism 4 is a turboprop 
34 which can force air in a downward direction by means of the 
blades 35 and 36. The secondary lifting mechanism 17 is another 
turboprop 37 which can force air in a downward direction by 
means of the blades 3B and 39. 

10 Figure 4 shows another form of the aircraft. The aircraft has 
a main body 1 with a forward end 2 and rear end 3. The primary 
lifting mechanism 4 is the same as in Figure 1 and the primary 
tilt enabling joint 9 is the same as in Figure 1. The secondary 
lifting mechanism 40 is a jet engine. The jet engine 40 is a 

15 turbojet and is attached to a hinge 41. The turbojet 40 is 
joined to metal plate 42 that forms of the hinge 41. A lower 
metal plate 43 forms part of the hinge 41. The lower metal 
plate 43 is connected to another hinge 44 that is positioned 
longitudinally on top of the main body 1. The lower hinge 44 

20 is joined to the the upper part of the main body 1 of the 
aircraft. The hinges 41 and 44 are transversely connected. 
A hydraulic actuator 45 is connected to the metal plates 42 and 
43 of hinge 41 such that it is able to tilt the turbojet 40 in 
a rearward direction by pushing the metal plate 42 in a 

25 rearward direction. A hydraulic actuator 46 is connected to the 
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lower metal plat* 43 and the upper part of the main body and 
is connected to the main body 1 of the aircraft so that it 
is on the left of the lower hinge 44 such that it can tilt 
the lower plate 43 to the right. Another hydraulic actuator 4 7 
5 is connected to the upper part of the main body and the lower 
metal plate 43, and is connected to the main body 1 of the 
aircraft so that it is on the right side of the lower hinge 44 
such that it can tilt the lower plate 43 to the left side of the 
main body 1. The metal plates 42, 43, the hinges 41 and 44/ 
10 and the -fr yd a yu j Uo hydraulic 

actuators 45, 46, and 47 form the secondary 

tilt enabling joint 22. The jet engine 40 is shown to be partly 
behind the main body 1 of the aircraft angled such that it 
forces exhaust gases in a downward direction through the rear 
15 48 of the turbojet 40. A turbofan jet engine could be used in 
place of the turbojet 40 positioned in the same manner as the 
turbojet 40. 

Figure 5 shows the front of lower part of the secondary tilt 
enabling joint 22 of Figure 4 as va l u ed viewed from in front of 
20 the secondary tilt enabling joint 22. Figure 5 shows the lower 
hinge 44 connected to the lower plate 43 of Figure 4 and the 
main body 1 of the aircraft, and the distancing of the hydraulic 
actuators 46 and 47 from the lower hinge 44. 

Figure 6 shows the aircraft of Figure 4 fitted with an 
25 additional tilt enabling joint 49, which is a third tilt 

2S 
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rivet 56 which ia contained within the main body and protrudes 
from the main body 1 through an opening 57 in the upper part of 
the main body. The metal plate 55 is supported on metal blocks 
58 and 59 such that the metal plate 55 can bo rotated by an 
5 electric motor 60 rotating a wheel 61. Hydraulic actuator© 46 
and 4 7 are connected to the metal plate 55 and are in the same 
position with respect to the hinge AA as they are in the aircraft 
of Figure 4. Figure 7 also shows a fin 62 attached to the jet 
engine 40. The jet is shown further behind the on the aft end 
10 of the main body of the aircraft then in Figure 6. The jet 

engine 40 could now be tilted in rearward direction so that it 
could be placed behind the main body of the aircraft. 

Figure fi shows the aircraft of Figure 7, now fitted with 
wheel assemblies 63 and 64. Wings can be fitted to the main 
15 body of the aircraft. Figure 6 shows the position of a wing 65 
on the loft side of the main body of the aircraft. 

Figure 9 shows a variation of the aircraft of Figure 4 . The 
upper metal plate 42 of the hinge 41 is longer, the jet engine 
40 is attached to another metal plate 66, and a large rivet 67 

20 now joins the tnetal plate 66 to the metal plate 42, which rivet 
connects the metal plates 42 and 66 such that the metal plate 66 
can pi votly pivotal ly rotate with respect to the metal plate 42. 
A hydraullol y hydraulicaXly activated rotating arm 68 is used to 
rotate the metal plate 66 with respect to the metal plate 42. The 

25 rivet 67 and the hydr^ulialy hydraulically 
activated rotating arm 68 combined 

27 
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with the addi tonal addition al metal plate 66 hence 
form a rotation enabling mechanism by which 
the jet engine 4 0 can be pivotly pivotal ly rotated 
with respect to the secondary tilt enabling joint 22. 

5 Figures l, 3, 4 and 9 show that the aircraft can take-off 
and land vertically. Figure S shows that the aircraft can 
also take-off and land as a conventional forward flying 
aeroplane when fitted with wheels, wings, and when the 
tilt enabling joints have tilted the primary lifting 
10 mechanism and the secondary lifting mechanism forward. 
The aircraft could take-off while moving forward as an 
areoplane and land as a helicopter, and vica versa* 

Figure 10 shows another form of the aircraft, 
with the whole of the primary lifting mechanism 4 

15 now in front of and above the forward end 2 of the 
main body 1. The secondary lifting mechanism 17 is 
now completely above and behind the aft end 3 of the 
main body 1, The primary tilt enabling joint 9 
and the secondary tilt enabling joint 22 are 

20 combinations of components of tilt enabling joints 
shown in previous figures. An addition is the 
extension platform 69 shown in respect of the primary 
tilt enabling joint 9 and the e*teenion extension 
platform 70 of the secondary tilt enabling joint 22. 

28 
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PIG* 11 shows the aircraft of FIG. 1 with the engine 
assembly of the forward lifting mechanism now comprising two 
engines 71 and 72. In FIG. 1 the engine assembly of the 
forward lifting mechanism comprised a single engine. 

5 FIG. 12. shows the aircraft of FIG, 1 with the engine 
assembly of the rear lifting mechanism now comprising two 
engines 73 and 74. In FIG. 1 the engine assembly of the rear 
lifting mechanism comprised a single engine* 

FIG. 13 shows the aircraft of FIG. 1 with the engine 
lO assembly of the forward lifting mechanism now comprising two 
engines 75 , 76, and the engine assembly of the rear lifting 
mechanism also comprising two engines 77 and 78. 

FIG. 14 shows a variation of the aircraft of FIG. 1 with the 
engine assembly of the forward lifting mechanism of the aircraft 
15 of FIG. 1 now comprising two engines 79, 80, and the lifting 

mechanism at the rear now comprising a turboprop as was shown in 
FIG. 3. 

fig. IS shows a variation of the aircraft of FIG. 1 with the 
engine assembly of the rear lifting mechanism of the aircraft of 
20 FIG « 1 now comprising two engines, 81, 82, and the lifting 

mechanism at the front comprising a turboprop as was shown in 
FIG. 3. 

29 
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FIG. 16 shows a variation of the aircraft of FXG. 1 with the 
engine assembly of the forward lifting mechanism of the aircraft 
of FIG. 1 now comprising two engines, 83, 84, and the lifting 
mechanism at the rear comprising a jet engine as was shown in 
5 FIG. 9. 

30 
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